Ss/Va^X'/W (FED) -pjtyp ^< h^XoT^m^^T^'J ?— >' 

20 [*ttlj 

GrRMFl - 3 1 1 5 3 3-Sy&?g 
[AK2J 

#H¥7- 1 4 7 1 3 l^fB 
[X«3] 

25 #812 0 0 0 2 8 5 8 0 
[*]R4] 

#£394 6 20 944^i 
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#^PS4 4 - 2 6 1 2 S^tfB 
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CSOttfi] 

, P 5 46-550 (1 9 9 9) 
[Xtt7] 

t> v.F.Piichkarev, G.A.Mesyats, on rtie mechanism o± emission trom 
the ferroelectric ceramic cathode, J . Appl . Phys . , vol. 78, No. 
9, 1 November, 1995, p. 5633-5637 
C»8] 

H.Rxege. Electron emission from ferroelectrics - a review, Nucl. 
10 Inetr. and Meth. A340, p. 80-89 (l994> 

y^fc&SttW (X5y*$) 2-0 2 t±»*i2 0 4RrTF»«i2 0 
Jfcf I5«y^2 0 2_fcfc±S&^&2 0 4#«*L.TJBJfc2*l* 
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fennrai*. jwsaxsy^ifts««flf)jBic!)iB»r»ds*n. jMrffl»2<BSffi 

W.rs.y&klxZ®nfrt>mffll>TU2>zk£&%ikT&. 

|J y > £ a > K tt . ^ 1 ©€M k X 5 v $ k & & k 1 ^ ©^ 
, S^ttEE £ K> (£ V > X tt£ i -i«E V ^ JU© £B H 2 © ffi Ji MS k L k 

n*. ^©t*> ^i©m^^ : ?«M«i:tTa^-r^c«hic^-5 < , 

3fc©*S2©ttJ;&»IfflfcfcVvt. ^f!H©€JEV'^^J&^l-^b1"-5i:, ^ 



a, 

Sfc. *PSW±. Mf3gl ©€&©?£•. fMB*a»©««Ki3W-*tftSBX=i 
snfc^^Ii:*^, »SMgJE*ffr&nLfcl»fc. |Mr+?:/©»#fciH»T 

, Xvy^ ^^5^t^^tifc^^ifcm^*S*^m 1 ©^» £ © 1 
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{gmJE^ <Mgm#) *>°Tf!Si:&3 u 

is jiufa&E&fc&vM:, WBax's *,££frstis^HuB3^i£>ffi£. Atrial 

20 <DMJjm\z%i?fcWL3:fflmdtf. 0 tim<d< 1 0 ^mTak&C £W2;U> 
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_h, l0/im5(T-?ife'4iiWSLU. £©8SHT?ifcftil HfflW^iiUTft 

(*2©»*» ©a* *<**<fc0, woft 
is. ftfc, MBa«dSte*ViT, Huffljta«tt, Mm5TU<> <l®#© 

0 MmttTT»«Ii:*tJfri/l». 

V> a £©4§£, WW^Uy hOWBtt. 0. 1 limHh, lO^mETFT** 

taiais ^ ifc**g©» i ©is fc*i-*«k3 tas^s n^as 1 <Dmmt 

. BuiBx* y * «hfe5$ft©a$ 2 ©MtegrT* £ -5 te#£S*lfc562 ©M£fc 

!B^lfc©SjlS|5fc«fc^Tg&i3^1©«®tfiiax£; y^tWftItO«fci« 
*nsttft©3>^>^©ft^frtj6«»j«$ti5c:tt-«r«t-r$ e 

0*9, ta«as:atf©fflaite*iit4WS5x3 y?±tez>®mzttft-fz>mtm 
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|H:r 9t.te*iMRt. © M li^ * v JftW-fiX. £ ft, c ft 6 jjESfc©^ * y H J: 
sn^^OJR^^dc^tiS^ fc^&S. £©if£. ^ifs»^fcJ:«3> 

©H^Hfrttx a y ^ t S M JC J; S 3 >f" fc itTim £ ft fcftiS i ft * - 
T. £mffi©m;&p£J:^Tm^ 

IB <£l©tt*B> fcfcfcU Xfc5*^©*fcfctfoTASffi©a#IEW©a 

WC»l©*ttK*flrt*&*©fiPflI«ff*rVl. Rft3£3©tt& 
I V 1 I < I V2 I 

©fttts^rrsd^swat-r*. £©*£. 1. sx i vi ki v2 

20 ^TfecfcV^. 

zinc* 9. afcwasBOTUTKJiianfc**©*™^^**^, m 
©m^as jr^ fc-tft-eft&fS-t 5 usm ©»g ^ ;t ■ t js c fctfmE £ mwt 

%zt\z£r), t»ffi«^A©PI*lc^J&bfc*ft©*T-ftai*Tfc^-ft^ft» 
fST *B3H©fffiE^;Ufc«i;fca©TO*St s R*'^» *©*BIWfc» £T©S? 
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©W&& AQi/AVi. !g 3 ©#ffiic:fett3:E«ft©S£«^ ©S©£fcn*l 

^*AQZ/AV2tUJit4, (AQ1/AV1) > (AQ2/AV2) IT* 
0ttffl**ll*6*ft*«ffi*V4£Lfc£*, l£|V4 l/l V3 |£l. 5i 

r*n*nii*©ffm'^i'tej£Sfcffi*fc#*ft^s^ *akttSB©n 

L * 3 i , A©HK©$Wb*> n > h 5 7. b ©1ST feS < 3 * 
JEiU ^WRRtBw^ttfflSH^fcWL-T, «iLfc£lH*«^©a5iStt©ffi^ 

ifcje* n& J: a izm^r s t ^ -5 t t & , #g#tt$g©iii^ 

, 3ttR*y»©Hi*^©^fcJ:-pT*««W'5 3:tft:<, &ifi*T?©*^U& 

i, m^jfca©fcJ6©wft«ffije«HUp**ift» i ofW«2 ©fg&£&*rr 

^©M©fflllDtJ;tjT»a^H<^aB-^I^K^flsr«M&*2©K«jE 
v 2 ttfet#, v K0XHv 2<0T&oT, I v 1 I < I v 2 I ©WttS 
^TS^iJfeWafcfc-rs. ^©«^ 1. BX| vl |<| v2 iTfft-sTU 
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|&Sg^l©Jft18JE*gi^Lfc|Kfc:*ltS^ffi©S!'fcoSFII'&*AQ 1/A 
2«tLfci£\ (Aql/Avl) > (Aq2/Av2) T^oTUK Ctl 
SmjE£v4<hl*:£#. 1<Iv4|/|v3|<1. 5^r^##^is^ 

25 BIS, » 1 ©SSElfiOOTKff^m^ljfcttJ*^* -»lSrWbT*1"»riBBT35 

So 
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B 7 (i! m 2 «*t™iBWM>» 2 © W*»MT<D«Tttffi©*«wTK9S 

@9rt. iMfftOlSaJCWrlBJPtt^flbro^^^BI^* 5 ' 
B 1. 1 Jb»«a:T»««B^*»** Lfeft,l:i 

01 3rt, ^l©^iS(75^^S^^^^l^»^^--^ H&L ' 
x Ttt^W 12 "<? 4> * - 

-rsi-spffiBT**.. 
Bleu afio^tt^jsife^s^Kia^oftBE-ttMfttt 

El 1 7 BH 0 1 6 ©#>f > f p 2 Tf©«tt*»-rK9BBTf **. 

017 CH, HI 1 6 4>tf -T > V P 2 *S*f > b P 3 fcM ST?<ntt***T 

01 8 Art, 01 6 ©#>f P 3 * 6#<> h P 4 C55 4f ©««tet 

@ 1 8 Brt. B 1 6 ©tf-f :Hp4 \zmz&mnfti&*^^^&*' 
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H2 0 A~l^2 0 CKL fifi£fclII&fc«k*/1JUX«^©SMraW£St1£» 

02 2 A~E2 2CH /«JPXMPI3*fcJ:*W^W®^^**W* 
0 2 3 AH. H2 0AXKIH2 2AK&tt*mi£V s l ^OTSnteiffO k 
02 3BI1 02 0 2 2 Bfc^tSlgJEV sm^R];&P£tlfc<t£©fc: 

026 ah, $gi©*&e« (^ttffl^om^oftfflttiSt-^fc**) fc* 

I3 0H $4M^J (^ttffliR^CD^T^fttHfi* 1 ^^^^*^©^^ 
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to n «fc o r £ (D £ 5 \z&fo* s j6» * *H) o IMS § S1'#it^*r f a . 

T5ic1-0riEB-t!*5. 

' 03 7ft, ^3©^©^t#^^&m^^-^n§tr^-r*rM0T? 
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auB««wewcWBbfc»^ *s><fc< ***** *»7«j-fc« 

4fc. r.*y*«l 2<E)»J?(niS («*«TB) fcM*nfc*2 0«« («*. 

1 6 fc. ±*M 1 4 fcT*«I 1 6 t OIBC. MMEV a €:&P 

±«Ml 4<0J»«2 Ott. «IR»«*0*W^t*l3«2 4fc*Wbfc» 

^l0iimW4t<« #6fJF*b<tt2»m-7umT?M. Hl©« 
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, jta»2 0©rt»2 6K::fett*x5y£fflM 2^.J*lSl«B2 6a««> x5? 

y 2 8 n. .taw* i * v) &saffi h^I2c atisa* (7?> 
s>«> fc»*4nfc»iftoTw«. for, KTw»WTtt. rtamfcM 

©Jia*2 0©«*2 6j * r±««fil4©JKffi2fiJ A-w-r. hi, 
02. 05, H7. 08-010, mi 5WH |£*tt©»#©P , li n » 2 2 0 

o 

mo<D&W (0a»2 4<OrtMTffe**) ^> -h»«Sl 4©lfcS2 6 ©TM 

m@ 1 4 ©IBEfiK 2 6 ©T55 26ai0 fHJ©$&i£;&lSll;:»o fc«*WW d *. 0 // 
m<d ^ 1 0 /xm<hUT^&. 

£©»fr» 7L3 2«)Wli 0. liumSUr. lOMraKTiL-TUS, - 

Q 
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#Jt^A. Xf>D>3^A, *U7x>, /XU 

" ^^*3/9A=*^«« (PMN) fc^*>W& (PT) ©2JS#* 

nPMN-mPT <n. m*^>M*lh^*) fcfcWTtt. PMNO^RJtS 

n = 0. 85-1. 0, m=l. 0 - nTtttt»tt 3 0 0 0 ftltft 
OffSLW. n=0. 9Km=0. 0 9Ttt*l©ttW*l 50 0 

0 *!»6n. n=0. 95,m=0. 0 STtt*»©ttM*2 0 0 0 

15 

fcfc. 7^i^Ar.i^S«B (PMN) . (PT) , V)V2>m. 

ft (PZ) 0 3^TH, PMN«r»^^<t5R*l:. jE#fti« 
3t^XttiE^Si^iS^0^7.^Vnb-vv^ffl^(MPB:MorohotroDic 

Phase Boundary) #ifi©a^t«-^J±^m^^*^<1-^^«^^'' i ' 
20 «*tf. PMN:PT:PZ=0. 3 7 5:0. 3 7 5:0. 2 5fcTttW* 
b b 0 0, PMN : PT : PZ = 0. 5:0. 3 7 S : 0. 12 5 fcTtfcW** . 



1G 



Wfctt. PT-PZ-PMN*ff«*THfcS iO a fcO. 2wt%, fcKWX 
eO^O. lwtX, feL<»Ph G Ge 3 O ll Sl~2wtXftapl/fcW36« 

15 

m & , -7 is v isr.*?m® t win ymmkt&z >msb t ft $ &s $ 

20 5DjGL*tt4 OXKTOSi WilU. 

$ g fcH5?;U3 >ft»fc*flS7 >*»SD Ltr. ft CD. S^UH 

3 X5 2 fc£>£JMBfcr* , 7v*BU fO>f^7A (SrBi 2 
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*#a«/h*v**m»!t. MV^m^mt^-^^ (Bio 2 ) 2+ (A m _ 1 B m o 3m+ 

B a !+ . Pb 2+ , R i 3 + > La 3+ i^O, £EB<ZH:*>«:> T i 4+ , Ta s 

yC7A (I rO z ) , JI/x— ^AKX hD>f^A (SrRuOj) , La t _ x S 
r x Co0 3 mz-ltx. = 0. 3^0. R) . La, „Ca R Mn0 3 (03*J£x = 
0. 2) , L a i_ x C a x Mn t _ y C o y 0 S (#J3tfx = 0. 2. y = 0. 0 5) 

±«*ai4H. ±SBtfft«ffl^T. X^U->EnS'K X^l/-. u—r*> 
^jg^-fe 55,^ 7. t #JBm*i ©iB^«. 72«7^77 t-ft^ t ©S"& 
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xs * ^as 1 2 , i 4 RtfTffittffi 1 6 s-t h-i?n»«rr«fcw*- 

5 0 0-1 4 0 O'COSBB, ffififcH. 1 0 0 0-14 
is o or©ttB£t"*£J:U. ittCivy^l2$WT^ 

WftffljIMPiOAOll^ttlBjrakr^^TlRWTs. ^ ±.$m& 



10 



-y;l/^^>^^a>tfi. ±^114iT.= »;^l 2 1 ^©^<> 

htL'C^ ^3M^i^^i:tLS, ffB^CDNSKH., 1 0 3 ~1 0"«P a 
10 «K. J:Dlf^L<ttlO- 3 ~10- 5 PaT?fe5. 

fg 1 ©SMfi©»ttTH. 1* U ^JH>t ">£ :Va >fi, JfffBft'l 4"<D"flEtt2 6 " 

«fil 6t(0|Hfclii*CDJ;aJWKai«BEVa*5HlllP*ti*t. ±IHLfeKU^A 

4©»l©tti*J«HTUC*UT. Jb«M6« l 4 fci&WE (£©$£■. OV) 

HJiP^tlS. Z<D& 1 ©flMtfWMT 1 Ttt. ±IELfc K U >^->a >fc 

feVNT*3?****££U «*ftfx5y^»l 2©p"£, ±«S1S 1 4 ©JTSS& 
20 2 0 fr&Bffi-r JbfllMMI 1 4 ©S^lfi§©ai^t:iWi^ti5 0 

2 ©ffi^TOT 2 It^T, l?i!i^JEV a om&VKfrtf&mzmt* 
6KSMEEJ;9%<gV>mj£V2a*f?iq£ft5£, ±f3L£KU7>i J 

m^ns. ^^^^ ±am 4©fl.raiEfcfr&fe«wftB£*i*. 
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l 6 }rSifSJ : f : 4:fOt ) iS^iJIV4^JDSn5 s JlOJS l cy»»JBWT 1 Ttt 
. *^*mro*:»©»* 2©-#fl^©#W» ^TtjtL 

, -rfcfct,. >a«#ii4»caMffi:Dfett^«ffiV4^aisn. tots 

Sfc. £ 1 <0*«©»»Ttt. ±tt«il40Jft»2 6tX5y^»l 2 

_hi£b/i j: 5 t, m i ©sfc»wjf5»Tf tt. ±.aaffi 1 4 nas 2 0 ©j^his 
< ^ t £ *>*§&^ r. mmn 1 4 ©kesb 2 6 & ern^ mm s 

axwv^^*) -rawer**- a. w&&=£<D\6mtiE%[*i-t2 : £z>zt& 
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-p*. ^Aitast^^T]i.H j ^. ®nmw® <««sb 

Jti-©*JfS<ojgS8T?tt. XS yaffil 2©'>&< £t>±®{i* SW® 

4 ic»>tL.fc»»^a» ?- o «t -5 k ufc©T-. ±erai i 4 ©/e 

W2 4flD^Sffi) .HfeMi 4©lfctf2 6©T®2 6 afcOftTfl© 

£,33 0 ©3i® 2 4 ©ftUffi) <K HffiSfS 1 4 ©l&SB 2 6 ©Tffi 2 6a 
t©M©»e^Iftfc»ofcS*BBWdft, 0/im<d^l OwmchLfc©*?, Z 
ti$<DXft\z£Q . #+*j'?2 8©SP^T?©«S!k»+OS^Vi*«Ji;D*t<*r5 

*fc, £©*l©*tf©?MRT?tt. SafiP2 0*713 2©«<hbTVi§ 0 §j 
2K*T-fc , 5l3, i*s»£au 2©5£. ±W«ffil 4*TfiM*l 6 (Hl# 

±»Ml4##jft**lTU*irF©«# 0S1©8B$» 4 0^. *3*«2 0© 
ft«A»6*a»2 0©rt*fcl*^5««fci#lSt/*:W«' (»2©*0O 4 2Tfe 
0, Wfc, » 2 ©$#4 2 ft, ■ft«BEVa©U'<;i/4>«ff*+©ff^fcJ: , 3 

fox, ^©*i©*lB©J»fiftTW, *LS2©Wfffe 
, 0. lum&LL. 10/tmfilTtlTW«. .T©«HT*il.ti. SM2 0£ 
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•iztLztt. mm&#m>. 8fe3*hj&*s<fc*£^ ?i3 2© 

^©pt, **ttmr.*#««# (Sf2©sis#) 4 2©tJ-& 

®tk*¥Ua^^£LT* )e fcV>U H8fc*T«fc'5C, JES2 6C/JT1B2 

£ &. 0 9 (i^ti 3 lr., jfrSB 2 G ©TB5 2 6a A*, MSSB 2 0 ©*ii>K|fij* *> 
Cft^T&A£±:£^&LWTfc«kV>U 01OC^T£?£, M2 6© 

^Vf^?- 8 Ir.JzaUftOuV'r^C ate, 
£Sifi63ftfc l o©n >^>U-C 2 * LT&ii££ft, MiaRftKtt. 

J; 3 3 >x >■+}- C 2 t T ?. y^gBl ?. \T. X Z> =J >^ >it C 1 jWBI #1 8&R $ ttfc 

^©2 5 Sg^*^CJr,$n >x>1tC 2 ^if 

mmmtl ttzZ. *LT, R©S.^BSd*0. lam, 10©4= 

Vy7'2 8©M«S=l/tmXlwTn<hU =£*^:/2 8 ©Sc£ 1 0, 0 
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0 0*i*-*. X5***l 2OHsfMI«2 0 0 0. I3^«12C 

J*** 2 0 Mm-. .htfM 1 4 fcTBM 1 6 ©tflSJWSi* ^0^x200 

fig <jfc^#lcJ:«=i>5 s >*C?.««**^ftfcM» WO. SObpFT 

2 7. 5 pF£fcS. TCOMfttt^ : I$^»UfcJ:S3>f ^* 
Cl©^Mffi3 5. 4pF©7 8%-efc<5, "3*0, XS<;/2 
fill 2lrJ;^n>^>-^C l ©ftftlftJ: 0 <ft5. 

* ? 2 8 K £ S ^ >r C a fiMffl*»*S*W ^ % © £ & X 5 

n>^>-tj-c i©«*J:D rflr^itoft. «^*iHtt!fcffl:fr"C 

•OVvcB 1 3 ~S 1 5 &#J»L&A*fe8ft9Bi'a. 

. «**4 4©JfiM*£UT«:, HI 3KS-TJ:5fc. #W*^4 4«U 
T»j«*tifc<U* 5 K©*^*4 63Wff*L^. £©S^ Jtaffl2 0MDT 

t n 5, ©&&#*© tf & o * l * -t < *-*mr ft ±t# 
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[S] (JS^j&lfi) ©«©1 o«.*fl©fr©fc?L3 2 (B3M) ©J&#£l/l£ 
ctmsl * U ?: bTH *»©JL 3 2 #MUTO 

ft^fcfeOtffSns. £©*&* ..X «hv I- 4 8 «)WWt 0.1 /im^± 
, 1 OixmOTttS-i^^^^. t*«2 0tli;TllBlSn5t+C* 

» 3 ©^^^juist^aii? i o .a r. tt, mis\z^t^v\z, 
^i2©±®©^^. ir®^2 0i*f^-r*». «ajsii*«©«*©ihib2 

ratH^^*5^?»^2©m*»SPn [ 3T2 (B4#JlB) ) CfcV>T» #&©mT£ 
tCD» 1 ©StKC^W^ftHJ^l 0 All *P**fc*fcT, 016 

©ttttlc^-r«kSfc, »¥mffi=o (v) *»tl.*-**f»(0k^T-U^lft 

^©Mtr^^T^Hjr^ai, 5fc-r. j->, ?.©5*» m^**srai$n 
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( 1 ) jEmWOfii:*^©*^^*^*^***^ > P 2 fc:Btf*MI££ 
VI. tf-Ohv 5fc:kttSiEmi£*-V2£Lfc££, 
I V 1 | < | V2 I 

<2) J: Off b< fit. 1. 5X | VI |<l V2 I Tfc*. 
( 3 ) > h p 2 K fc W& jE««f«)ft tm^roac^ftOU* £ A Q 1 / A V 
1, #-f >Kp 5lC*^^iE€#^Mt^Wm©i : 'fh©i!l^^AQ2/AV2 

(AQJL/AV1) > (AQ?-/AV2) 

l §: I v 4 I / I v 3 I ^ i . 5 
yaffil 2©JiiBfc|^^fc4Rffi (HI 7 AMI) P-&-aTVi5*'&*a^L'TSl 



a T . instil «*■* « j^^m***"' 

1 v 1 I < I v 2 I 
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(C) ftOtt«ffv 1 *0Iftll/fcKlC**t*»*OJfc««»*AQ 1/Av 1 
. lEfcttHiEv 2ftH«aLfc*fc*W«»«©Xft«>«l^tAQ 2/Av 2 tU 

(Aq1/Avl) > (Aq2/Av2) 
l£|v4l/lv3l£l. 5 

^ai^F lOA^e. ^a^»m t «t t> xm^^fr^T^ ^^h cib^c 

10 0 fcOtst»lW1"«. 

^<D»HIg|l 0 411 f5S3£*§i nfitWCM^Ss&ft 
f£LT. lff¥fifc1t^ftHJ3lHFl 0A*KA3HR-f*tT»«liIftl 1 0 t, fl 



27 



mss 1 1 2 fcttHf*»*Hi*ia» i 1 4 1 srwra, 

frSttHft 1 1 0 RrMMtft£@B 1 1 2 tKHMifg 1 1 6 5 0V 

18H «OTMUHimnTd£S9«E («*tfOV) , Mf^iif: 

. 563fe»!MThfc:«jKlHlS&i l Bi^cSfilff (WAS 5 0 V) t/UI^BB 

lis ft ^ corns. imfLtf- 4oov) tmt)^tc-^mm wmm— a *> o v 

ff^mBTK l l 2 »i, /MX*JjfelElKl 2 0 tmmM.mW 12 2 tfc^T 
* u Wk*£j*B* 1 2 0 fit. «HWBBTd&lM*T. -£0/W*«J8T 

SMBMDB1 2 2fcL »«MJ5ilBlTrlfc*ViT. /W*±J*0BB 1 20* 
BU ^n^*ia*frfc:Br*P*i3W*^SdtLTai*U» »*Jd!BTh 

t-feViT. a;u^^*bbi 2 oA^^)£MJ : E^^wt^tii^i" ; i>= 
^^s^^wwattJttiaw^iifciK&^wsswwafu^uciEwaEBiHiili 2 2 

MXi^SpiDiMKJlVs 1 <>-.L (E2 0A#SO , WEI' 
^WttWfccDjKrii, y^l/^ft-^-SpODiSW^^^^VsmtL (@20D# 

m) . i^sv^j^iSju^fi. p u^jpv s hil"4 

(EI2 0C#^) . £©09T?l±. 3r3fc#-ttfc0a*7Kbfr#. -x-f X^H 1 0 
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»^(C&£^{feS6f5I& 1 1 2 afct PJ2 1 ^-rjt5(r, 7Wla£ji6EW& 
12 4 £/WX**H|B|B 12 6^ /V\sZ*kj$®& 124H «fif% 

J&«fc-f a/tll/XM^S na (0 2 2 A~0 2 2 C fcfc^TttHnSSf) 

10 MSpa"©/ , «^'Xi|HWp-"fBJt-?.-A-^H2a-C#flH) £**i^*l»JRfrfcR|-r 
dtLTtftfrT*. SI^IBThfcAUTtt^JU^deiaBSl 2 4*^m 

Vs 1 th (B2 2A^ffi) , »Ab^Jl/*«+fl[©*&tt, AHi^Spafl) 

(ofisj^b^. i o ofcaffl-r««*fcf±, A°;u7,ff-^s p a& 

02 0 A-@2 0 CKwt^Wfl^S pfc?H"*3O©S«0BB© 
02 2 A~g|2 2 CK^tVl^fff-^S p &\Ztt-t%>3^><Drt)V7,m$m 
<nmk<Dm&~e&Z>k, 02 0 ARtfB 2 2 AfcStflteOWV s lttt 
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m 2 0 2 2 B fc^ft«ff © WVW s mTtt, 2 3 B fc:ST<k"5 

. SS?n§i^I»TS)i], 02 0 2 CCjSTMBE©^ 

35 1 LTfiJffi*TSt|#H, 0 2 4 fcac-Tid lr, ±fflM 1 4 CD fcfcfc, 011*. fcf 

M^+©JS&£tt. 1 0 2 ~1 0" 6 P a*tff*L<. «t«3ff*L<ttl 
0" 3 ~ 1 0" 3 P aW. 

£©J:5&S5ffl£3!//ESE&fct. fiK^Tti. (1) SMfllcft0:#W£w 
fcft," ^7X7fe4«H<. 77Xv#£ftk:g££;hii€S£. *©jE-f* 
>^#il:igPtS 1 4 fc3Sg£LTiRffi£i£a6Si3**v*>* ( 2 ) ftatltWn 

02 4©0in?tt, 3 0©«lffc3U^^Ml 3 2&JKritL. ^nl^ 

^^fil3 2©il USBMl 4i»lflf*lffi) fcWl3 4«t5 
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LTfc.tR. 

io (a) Sbfcfcl 3 4*S««ttT&V>»fr* Stftttl 3 4©^m (ft) Sfiff*, « 
(h) 3l/^^«l 3 2#«3I|6*1 3 4©5B^ftS»LT, t»#13 4©« 

5t*a*Jz<»WKl 3 OW (BftMD fcm&tzz 

ftfe*. 02 fi Alr^-T^fc:. AfcttLT-7 0 vo^fffc 

20 ttSIW.WPwfHDlOLT. m^*Srtil»l OAfcm^^^H^it. 

LT»l5£bfc. *fei4 , ,»»*W2 BBtwt. #&#/WXPw£*fl"A;U 
.XPh^T^f^ tfcttfi 0 % * Lfc. 
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ff*Jl,;*Phfl!>M#3 5 o V©i«rt2 0 o VOf^t^KT^tv 3 5 0 
©Sgftfigl 1 ©^m-KI i mm\z. 1 3 4 ©fgft£§ft3?T (7 * h ^< 

. *iA^./t.i^Pw©^<g^-7 o vm> jfttr/t;^Ph©s*s*5 o v^b 
r©@2 9fcS:i\fc3fc» Affrtji/XPh^i o o Vfr£ 3 o o vicSEfl:** 

^,WPw©»-4 0 0 VCi^OT^tSt, -7 0 
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tsmi-^iTo^atr^v^T. #^.*A;i/XPw©fiS (£©*&. 

. 3U^^lEVcC!)KJl/S7kV^U j&fl7WXPh0JBIHfc8 0 
5 0 0 Vfc&fcS^fctt&fl&tefrSI". 
£©0 3 OKa^-St, nV&9WEVc.*7 kVilfc**, 3kV©i 

6Ci?ilSfc»>5. t©«m»i, 'il/i'*18ffVt:^UW hWaHi^fcft 

20 rrt. JU&Lfc^^W i o o © i D©«ffld^#c»r*oiiTW a i sr/w 

3 2£#mL.tt#e>.ia<jr<J'£. B3 1 H, ft&ftk: 1 fr 1 ?.ff 1 51ft tfn fr 

i#i©®3i©fW£*-f\ k*. '--e^ffi-rsm^Srai^i oak, me 

©xJW > K P 2 Kfel^^iffv 1 ^Jx.fcf- 2 0 V. d*>f > VpS Ir&tf £ia 
fffv2^+70V, >Kp3fcJ3tt«*6JEEv3}&!-5 0 V, #-f>l>p4 
25 i:fe^5«Ev 4«t+ 5 0 

ft 1 7 I'-Aftfc lO^$|E9T dtl ^©IB«?T hJ»tiilT* 0 
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-f-l/t, z\<DmW)JJ&te* fWWaJWMTciK:, ±coif«f 10A% 

jfeSFUT, ON*t* (BftfcfSO 0*l*K#*bfc**0« i 3 t ilt£lJ* : f 1 OAl: 
fcWTtt. 1 ff i Off SIR* 1 0 6 lifltft'tf 50 V ««gwws s A^^n, 

z<ni&(Dft(Dftm$im i o 6 icw ah: o vo^mkots n«5ti^. i *i 

0 A05 J-8K«B 1 4 £T««« 1 6 IB»C»4*n4?^UWl/^JHy5CT- b U V 

o a k- is. epjid £ titLmm \zjta u fern Ttmm sn«cic»*. «*. » i ff i 

ftjs. OFF fe/Kt-MsUCM^i-Sm^ffi^ 1 0 AK«ftsn« 

ahfc-rswftmafrF i oajc&o vaTOi^n. 01 6 
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2ftm<nftmtt.U i o g 5 o v ©swots s «$n, *©4B©fr© 
fra#afcl0 6»rOVO)**««Sn3fi«ft|&*n*. ^©*^t). ON (5B3tt 
) £T*£W*K#Jfc1"aS^#tfJ5frF 1 0 A©±0Pm^ 1 4 £. FTO* 1 6 ® 
lziitt J 6t\n&V*UWr.8>\:T- 5 0 V&Lh, - 2 0 VJKT©*JE*«BJ»DSn 

OACl« 1 4 <hTSBSM 1 6 IBlfcttO VBU, 5 0 V£TF0*ffiJ0*&|Iin 3 
n«*«. z:©mi±fct SI fi©»tt©3K-f >h4fc3SL*V»l/^;KOSffiT*5 

rw^, iffi©a-fev on (§&t) ft^mmzttfotznTmftm? 1 

^TH«K, nff ioaJUBIHT s fc^HTS, nff B©ffS#?» 1 0 6 fc 5 

0 v©ajR«*S's atsa&Sft. ^-©ffi©ff©ff»*?» l o 6 \z o v©#i^il 
-sov&u. - 2 o v^T©mJE^EPJn^na. 

lfr~ (n-1) ff©MSRt#*-r5«^*WJ*^1 0 A© KfVSmi 4tT 

Hig i 6 Rifctt o v£/._l. 5 o vOT©«JE^EPin^na*s. nft 
&©£Mi&©3t. on (i§#) tr^*B*ir3*ife'r*« ; f ttm*^ i oa^> 

nff e©a*y«wT s Asftsau/tskftSft?, aBwmwT ^ ^©»3tJWiw 

ThTli ^H^iB^i OAOJhawfii 4i:H fiWfc£l5i«n i 

<«*.tfOV) ^EPJpSti, £1ffF#iBS*F 1 0 A ©TWM 1 fi 
- 3 s 5 0 V.©«JE OtJl/*«« 1 1 8 © - 4 0 0 V+ffa*®K 1 1 0 © 
25 mai^JbE 5 0 V) j&tRJJuS.+iS. -*il£*D, ^fS^lfttti*^ 1 0A<DhSSI 

1 4 £TSB« 1 6 WfcSEte (f 3 5 0V) j&JQJinStiS. M^ifcfHSHF 1 
0 Att, -ttl-eftB 1 6 ©#tt©^-f > h p 6 ©tt<B£fc t) . H18C 
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$1 3 2te»**VC, ««"t*«3«ft:l 3 4*aSL. Safel"*. cftfcJ:oT 

E^«H«fc» ««T«(WiMTcltr45V»T. ON (lift) £T 

1 OAW««U 5BWHIBIThlC*V>T 

ffl^ic^Ljtwsicom-f-ttm*^ i o AK-etrftiw^j-siB^^WKV^ 

JEEV 3 t, *P ©»iii#Wift£*lS«ffiV 4 1 £ I V 4 I / I V 3 

tamj i o Afc#urt-n*niBii*©>iffiw^vKrt:i;fcB*OTs dtiia&f 
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p»(HiffioAtft»i*imws d(D*m^^*. ******* 
iXmmm ^ s d 0 &Mf±©<§^w&s ft* «fc ^ K«*-r * ^ 3 ©m^^ff * 

aj^l OAfc#LT*T*ffiC«&*fc*ffi*»*>^' on»*oi*w#« 
l,fc«ft©«^ttlll*7-l 0 A^S^fettfcBStfTv ON»*<01B**5I** 

«t«#*««l>T* ^ io©H«£S7*sir£J!8fia < 

(ftJS-T * Pitt H*JT. Kttlfo U fcEttfcf 5 * . 

l,frU ^WMTti, $T©^74*tHJ*f^l OAfc«lftf«l/&ftC. ^ 
flJ«T»lllSff 1 0 AlcmE^rPPiDbT, ON*f*©*?ttHi* : ?- 1 0 AK*#* 

•$- sins *38dt^-n- -a J. v* t> ©tfj 

^ 7 T. ATOtTftWt^l OAfcmTftfciJ©fca&©m)£ CftfefH*flE) 
Jttrr*MMThtt. 17U-Ai0tiJS<3!tQ> l>^*>> H2 6Aifci; 

BS2 6Blrtt3ll <7)£*Wa^fcfeJ&**<J:"5fc. i^*ff©WinWM 

*H*ffl*Tl 0 Afc««f*«WT*«IWTd4:» ON^»©SHifcW 
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* t *siOiimJ:D-bW^ fa«2 0 6lr^ 

R3 2t0»«, W4 4«)Wtt. XUr/h4 8©»«t»B"r*!lt*«"C** 

u 

s*^. fc&*&eis-i#*-c^ temm.mm knifes. 
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V*. 

6 ocD«i«wfc»^^nfc«o/hav»sa?L6 4*ai;T^»i:aa*tiTVis 

e 

asuee . ^nMftvwft&mfcttstixmmmUG 6*£&f£S 
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x5. 2fc#*-rSttmK^I5lr6 2^flcSnfcH*»itfl f tbTjfiig-r 

X^tH 6 0 B^JtSSM G 0 C©- i^L-, £tl?>^6 

0 A~6 0 C^.^UTM^.-t^^o\ZhTh^\ 

*f K SSftTJl' V-tfA, itffcftiS. Ih«oO»g^&^t5 Hi 

«iTf*5, BlflsTJ'WS— *ARrX*J&ft:**lfcik'fc5?;ir3— $2*75* 
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*. tt-tf^s. iin&o^9xftu,»v»irt»tt. ««6otis?/^ai 2^.ft 

ft<£T £ 5 ME £ 6 o . 
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20 
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-i?«o>w!j«***<feo* tt#*ia<fe*. **©*7c*5Ba«T?*^« 

. xSy^*12fl)ftjW!ifci«6 0 (»6 6) «sjaflEL,»< 
- -*Wfcfc.ll»anr*«. A*tttett. 6 1-10 0 ymT* 

SUM. -fc, x5y**12tt. *0JP*&UT5~lOO/iro#ff*l,<. 
5-50 »m#* 6 tff * b < , 5 - 3 0 *t ms6«* 0 -Jiff* 
^UC. at«8 0>fcX5v4'ai2£-»*3***tt^tt , tt. x£i>->^ 

gt (cvd) , a& ? **<r>M*J»^*&&JfiV i £££*^«- 
12, iSflH^-fn^Mf^f^lM («6flS»a) UTSfceu 

*fc«&w»st*afc.ff*ia*tUTtt. 5oo—i4o o'co&s, 

1 0 0 0 - i 4 0 otcffilW^J:^ !H*©X5y*»l 2 *lft 
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2 **arra EiowsftKW^s-**** 1 ** 6 * 
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flft$0«BBB : 

?.o «©TOfc*»'*«{Bx£y^t&***i:#^*iffi^©*^A <0 **** 0 
as «©«fflfcfcttSi»ffix5y*£fc*W£»^^ 
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1. ?. • Std^S l l SB^oiB^Aftajas^fci* -c . 
13. »*^-e#irifcsti&x5iy^ia*4iini. 
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toe* i o«ic*j«**iteiwa«ft<Dira»t j^-cmc* i <b«**smp. 
i4. m-T-Kassnsw-r § eh ^ t fe v^t , 

I VI l< I V2 I 

1. 5 x | V 1 I < I V2 | 

3 ©#»fcfctt*:E*^©a£S^©fi©32fc©5*&& A Q 2 / A V 2 i L -fc t 



(AQ1/AV1) > (AQ2./AV2) 

1 7 . HM^i 1 4fS^©m^iti^k-^V^T. 

1 < I V 4 I / I V 3 I £ 1 . 5 

vl<0Xftv2<0T^T, 
S v 1 |< I v 2 I 

1 9 . pom 1 8 fB^m^&tfi^wfcuT, 

1. 5 X I V 1 l< I v 2 j 
T-$ 1. ^ £ tkft®. b -T S^T^tB^ 

2 0 . 8t#JS 1 8 f3m©m^B3m^ I'^VNT. 

(Aql/Avl) > (Aq2/iv2) 
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2i. fg#jgi Rffifcoa^ttwa-^fcfe^T, 

1 i I v 4 I ./ I v 3 I ^ 1 . S 
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